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BOILEP_LATE COI_FIGURATICN

INTRODUCTION

This report presents a complete package of weight, balance and inertia

data for all boilerplate configurations through Boilerplate No. 23, except for
Boilerplate No. 14 (House Spacecraft No. i). These data are based on current
calculated values.

The boilerplate numbers shown in this report represent the stack numbers

for each configuration.

The weight and balance shown for Boilerplates No. 1 and 2 are based on the

most recent impact test for which each was tested. Boilerplates No. 1 and 2

are ballasted to requirements defined by the Apollo Project Office, and these
requirements will change from time to time.

Boilerplates No. 3 and 19 are based on desired weight and center of gravity

for the airplane drops. These two boilerplates will be dropped numerous times

and the weight and center of gravity for each actual weighing will be shown in

the actual weight and balance report for each boilerplate.

Boilerplate No. 6, pad abort configuration, is based on the desired weight

and center of gravity. The Launch Escape System of 6&lO pounds is required to

obtain a longitudinal center of gravity of Xa = 1109.0 inches for the combina-

tion of the Launch Escape System and the Command Module at Launch Escape burn-
OUt.

Boilerplate No. 9, dynamic test configuration, is based on the latest

available information to obtain an in-orbit payload of ]8,600 pounds. A launch

weight of 24,960 pounds is obtained in lieu of 25,200 pounds due to the lighter

Launch Escape System required to obtain longitudinal center of gravity of 1109.0
inches at Launch Escape System burnout.

Boilerplates No. 12 and 23, maximum "q" abort configurations, are based on

current calculated values, and ballasted %o desired Command Module weight and

center of gravity. The Service Module has 902 pounds of ballast located to

bring the center of gravity of the launch payload back to the center line.

The Launch Escape System of 6410 pounds is required to obtain a longitudinal

center of gravity of Xa = 1109.O inches for the combination of the Launch Escape
System and Command Module at Launch Escape System burnout.

Boilerplates No. 13 and 15, booster compatibility configurations, are

based on preliminary data except that the Launch Escape System shown is taken

from the actual Weight and Balance Report, SID 63-143, dated & March 1963, for
Boilerplate No. 9.

CONFIDENTIAL
SID 62-1&3&
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BOILERPLATE CONFIGURATION

INTRODUCTION

(CONTINUED)

Boilerplate No. 16, booster compatibility, is basically the same as

Boilerplates No. 13 and 15, except for anticipated equipment. There is more

ballast in the Command Nodule;and, therefore, the inertia is greater. The
Launch Escape System from Boilerplate No. _ is also used for this configuration.

Boilerplate No. l_, qualification of separation and booster compatibility,
is based on preliminary data. The Launch Escape System and C_L_and Module are

basically the same as that of Boilerplates No. 12 and 23 except that the Command

Module will have more equipment installed but will be ballasted to the sa_e

desired Command Module weight and center of gravity for abort capability. The

Service Module structure is based on the May Spacecraft Monthly Weight and Balance
Report, SID 62-99-15, except that the insulation has been removed. The Service

Module has 8,C95 pounds of ballast so as to meet an orbital payload of 22,500

pounds. The adapter is a spacecraft structure designed for Saturn V strength

requirements but will be used on Saturn I flights.

Boilerplate No. 22, hi-altitude abort, is ballasted to the same condition

as Boi]_rplates No. 12 and 23, except that the Command Module has a reaction

control system and requires less ballast.

2
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COMMAND MODULE-BOILERPLATE NO. 1

LAND IMPACT TEST

WEIGHT SUMMARY

ITEM

Structure

Internal Ballast

External Ballast

Communication and Instrumention

Electrical Poiner System
Impact Attenuation (Dummy)

WEIGHT

5918

15&9

921

131
I00

16L

CENTER OF GRAVITY*

Xa-STATIONS

1031.6

IOL5.9

I083.&
1057.9

I0&7.3

1018.9

1039.9Total at Impact 8783

INERTIA SUMMARY

ITEM

Total at Impact

I ....

WEIGHT

8783

CENTER OF GRAVITY _

X Y Z

1039.9 O.I 6.8

MOMENT OF

ROLL (x) ''_

A825

Z rZ ZZA(SLUG-FT.2)
PITCH (Y) YAW (Z)

3735 3200

_NOTE: Centers of gravity are in the NASA reference system

except that the longtudinal has an origin 998.7 inches
below the tangency of the command module structure
mold line.

SID 62-iA3_
COHFIDENTI :!!,
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COMMAND MODULE-BOILERPLATE NO. 2

WATER IMPACT TEST

WEIGHT SUmmARY

ITEM

Structure

Internal Ballast

External Ballast

Communication and Instrumention

Electrical Power System

Impact Attenuation (Dummy)

WEIGHT CENTER OF GRAVITY*

Xa-STATIONS

5875

732

890

131

IOO

112

1032.2

IOh2.7

IO8h.7

1057.9

lOA'/.3

1022.9

TOTAL AT IMPACT "/_hO 1039.6

INERTIA SU_'ARY

ITEM WEI GHT CENTER OF GRAVITY*

X Y Z

TOTAL AT IMPACT '(_hO iO37.6 0.0 _. i

MONENTS OF INERTIA (SLUG-FT. 2)

ROLL (X) PITCH'(Y) YAW (Z)

h3hl 3329 2967

NO'I_:* Centers of Gravity are in the NASA reference

System except that the Lengtudinal has an ori;in

_9_.7 inches below the Tangency of the Command
Module Structure Mold Line.

SID 62-143h
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COMMAND MODULE - BOILERPLATES NO. 3 AND 19

AIRPLANE DROP - PARACHUTE TEST

WEIGHT SUMMARY

ITEM

Structure

Internal Ballast

Separation System - Forward Cover

N ort hrop-Ventura-Earth Landing
System and Instrumentation

Impact Attenuation and Release

Systems

WEIGHT

6033

1982

25

1095

CENTER OF GRAVITY*
Xa - STATIONS

1039.8

I0&5.6

1090.0

1068.6

365 1022.4

COMMAND MODULE - INITIAL 9500 1043.8
u

NOTE: *Longitudinal centers of gravity are in the NASA reference

system except that they have an origin 798.7 inches below
the tangency of the command module structure mold line.

7
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LAUNCH ESCAPE SYSTEM - BOILERPLATE NO. 6

PAD ABORT

WEIGHT SUMMARY

ITEM

Tower

Skirt Assembly

Nose Cone and Cover Assembly

Pitch Motor Housing and Nut
Pitch Control Motor

Escape Motor
Jettison Motor

Ballast and Attaching Plate

Attaching Parts

WEIGHT

352

265

89

158

55

h765

53h
166

26

CENTER OF GRAVITY*

Xa - STATIONS

1135.3

1209.9

145h.3
1426.7

1429.0

1288.2

1401.6

1436.5

13&4.2

LAUNCH ESCAPE SYSq_EM - INITIAL 6&lO 1297.0

INERTIA SUMMARY

ITEM

L.E.S. - INITIAL

L.E.S. - BURNOUT

WEIGHT

6_i0

3200

CENTER OF GRAVITY*
i

X Y Z

1297.0 O.0 0.0

1297.h 0.0 0.0

MOmeNTS OF INERTIA (SLUG-FT.2)

ROLL (X) PITCH (Y) YAW (Z)

208 81o9 Bzo9

139 6936 6935

NOTE: *Centers of gravity are in the NASA reference system

except that the longidutinal has an origin 998.7 inches

below the tangency of the command module structure mold
line.

lO

SID 62-143h
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SPACE and INFORMATION SYSTEMS DIVISION

COMMAND MODULE - BOILERPLATENO. 6

PAD ABORT

WEIGHT SUMMARY

ITS4

Structure

°Internal Ballast
Communications and Instrumentation

Electrical Power Supply

Earth Landing System

Impact Attenuation - Dummy

WEIGHT

5429
2386
369
180

570
66

_I_TER OF GRAVITY*

Xa - STATIONS

1038.4

1038.2
1046.6

104o. 2

i091.7

1027.5

COP/_aVDMODULE - INITIAL 9000 1042.0

",._i INERTIA SUMMARY

IT_

c/_- _UA_

PRIOR TO MAIN CHUTE
D_LOYM_NT

C/M - AT IMPACT

WEIGHT

9OOO

8578

8167

CENTER
X

I042.0

1039.2

1036.5

Q{ GRAVITY*Z

1.0 7.5

0.9 7.8

1.0 7.8

MOmeNTS OF
ROLL (X)

5483

5399

5356

INERTIA (SLUG-FT
PITCH (Y)

409&

3591

3569

.2)
YAW (z)

&255

3762

3721

NOTE: *Centers of gravity are in the NASA reference system

except that the longitudinal has an origin 998.7

inches below the tangency of the conmandmodule structure
mold line.

v

ll

SID 62-IA34
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SPACE and INFORMATION SYSTEMS DIVISION

LAUNCH ESCAPE SYSTEM-BOILERPLATE NO. 9

DYNAMIC TEST

%'/EIGHTSUMMARY

ITEM

Tower

Skirt Assembly

Nose Cone and Cover Assembly

Pitch Motor Housing and Nut
Pitch Control Motor

Escape Motor
Jettison Motor

Ballast and Attaching Plate

Attaching Parts

TOTAL - INITIAL

_EIGHT

3A8
255
96

157

55
4692
519

213
25

CENTE2OF GP_VITY_
Xa-STATIONS

1141.7
1210.7

1455.1
1&29.0

1429.0
1287.0
1401.3
1436.6
1325.2

6360 1297.7

INERTIA SUMMARY

ITEM

- INITIAL**

- AT BURNOUT

_._IGHT C_NTER

X

636O 1297.7

3149 1298.9

OF caA_n'_
Y Z

0.0 0.0

0.O 0.O

MOMENTS OF INERTIA (SLUG-FT. 2)

ROLL (X) PITCH (Y) YAW (Z)

215 7620 7620

145 6319 6320

(
v

NOTE:* Centerl of Gravity are in the NASA reference system

except that the longitudinal has an origin 998.7

inches below the tangency of the command module
structure mold line.

Reference - Actual Weight and balance report

SID 63-I_3 Dated _ March 1963

13
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEI_fS DIVISION

COMMAND MODULE - BOILERPLATE NO. 9

DYNAMIC TEST

WEIGHT SUM2_IRY

ITEM

Structure

internal Ballast

Impact Attenuation - Dummy

_EIGHT

hh79
h228

53

CENTER OF GRAVITY*

Xa - STATIONS

1039.5

IOhh.O

1027.5

TOTAL - COMMAND MODULE 8760 lO&l.6

INERTIA SUMMARY

ITEM WEIGHT CENTER OF GRAVITY*

X Y Z

TOTAL CO,glaND MODULE 8760 lOLl. 6 I.8 6.6

MOMENTS OF INERTIA (SLUC--FT.2)

(x) nTCS (Y) YAW(Z)

585h 3870 hllO

NOTE: •Centers of gravity are in the NASA reference system except
that the longitudinal has an origin 998.7 inches below the
tangency of the command module structure mold line.

lh

SID 62-1A3h



NORTH AMERICAN AVIATION, INC.

CONFIDENTIAL

SPACE and INFORMATION SYSTEMS DIVISION

SERVICE MODULE - BOILER LATE NO.

DYNAMIC TEST

WEIGHT SUMMARY

ITEM

Structure

Internal Ballast

Tension Ties

TOTAL - SERVICE MODULE

WEIGHT

3501

3082
17

CENTER OF GRAVITY*

66OO

Xa - STATIONS

9A_.&

915.8

lOiA.O
J ,J

931.2

INERTIA SUMMARY

IT_ WEIGHT

66OO
TOTAL - SERVICE MODULE

CENTER OF GRAVITY*

X Y Z

931.2 -2.3 -2. O

MOMENTS OF INERTIA (SLUG-FT.2)

ROLL (X) PITCH (Z) YAW (Z)

79A2 6535 6573 "'

NOTE: •Centers of gravity are in the NASA reference system

except that the longitudinal has an origin 998.7

below the tangency of the command module structure mold
line

L •

v

15

SID 62-1A3&
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INSERT - BOILERPLATE NO. 9

DYNAMIC TEST

WEIGHT SUMMARY

IT_

, I

Structure - Insert

m,

WEIGHT CENTER OF GRA.VITY*

1 ' X_ -- STATIONS

8hO. 1

INERTIA SUMHART

ITK_

TOTAL - INSERT

WEIGHT
CENTER OF GRAVITY*

X Y Z

1/40 8hO.1 0.0 0.0

MOMENTS OF INERTIA (SLUG-FT. 2)

ROLL (X) PITCH ('Y) YAW (Z)

1432 789 789

NOTE: _Centers of gravity are in the NASA reference system except

that the longitudinal has an origin 998.7 inches below the

tangency of the command module structure mold line.

J

16

SID 62-143h
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ADAPTER - BOILERPLATE N0.

DYNAMIC TEST

WEIGHT SUMMARY

ITEM WEIGHT CENTER OF GRAVITY*

Xa - STATIONS

Structure - Adapter 2100 762.&

INERTIA SUMMARY

i;

v

ITE_

TOTAL - ADAPTER

WEIGHT

2100

CENTER OF GRAVITY*

X Y Z

762.4 0.0 0.0

MOMENTS OF INERTIA (SLUG-FT. 2)

ROLL (X) PITCH (Y) YAW (Z)

2625 1745 17&5

NOTE: _Centers of gravity are in the NASA reference system

except that the longitudinal has an origin 998.7 inches

below the tangency of conmand module structure mold line.

17

SID 62-IA34
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LAUNCH ESCAPE SYSTEM-BOILERPLATES 12 AND 2_

IWAX :'Q" LES VARIFICATION

WEIGHT SUMMARY

ITEM

- : ........ , J, , . _ ,_ = , ,

Tower
Skirt Assembly

Nose Cone and Cover Assembly
Pitch Motor Housing and Nut
Pitch Control Motor

Escape Motor
Jettison Motor

Ballast and Attaching Plate

Attaching Parts

WEIGHT

, r' i -,

352

265

89

158

55
&765

53&
166

26

TOTAL - INITIAL 6;_10

CENTER OF GRAVITY*

Xa-STATIONS

1135.3

1209.9

l&5&. 3

IL26.7

i_29°0

1288.2

l&Ol. 6

i_36.5

13_A. 2

1297.0

INERTIA SUMMARY

ITEM

LES _ INITIAL

LES AT BURNOUT

WEIGHT

6410

32OO

CENTER0F,,0 ,,ETZ*
X

1297.0

1297.&

Y Z

O.O O.O

0.O 0.O

MOMENTS OF

ROLL (X)

208

139

INERTIA (SLUC--FT.2)

PITCH (Y) YAW (Z)

81o9 81_

6936 6935

NOTE:* Centers of Gravity are in the NASA reference System

except that the Longitudinal has an origin 998.7

inches below the Tangency of the Command Module
Structure Mold Line.

2O

SID 62-1&3&
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SPACE and INFORMATION SYSTE,%tS DIVISION

COMMAND MODULE-BOILERPLATES 12 and 23

MAX ,,Q,,LES VARIFICATION

ITEM

Structure

Internal Ballast

Comnunications & Instrumentation

Electrical Power Supply

Enviromental Control System

Earth Landing System

Impact Attenuation - Dummy

WEIGHT

5523

1967

h92
266

16A

535
53

_ENTER OF GRAVITY*
Xa-STATIONS

1037.8

lOhO.5

lO&7.h

1036.1

1039.8

1091.2

1027.5

TOTAL - COMMAND MODULE - INITIAL 9000 I0_2.O

ITEM

, m

TOTAL - INITIAL

TOTAL - PRIOR TO MAIN

CHUTE DEPLOYMENT

TOTAL - AT IMPACT

WEIGHT

9OOO

INERTIA SUMMARY

CENTER OF GRAVITY*

X Y Z

lOh2.O

1039.2

1036.5

1.0 7.5

0.9 7.8

I.O 7.8

MOMENTS OF

ROLL (X)

5050

h96O

h916

INERTIA (SLUG-FT.2)..

PITCH (Y) YAW (Z)

h258

3797

3775

/+267

38O9

3767

NOTES:* Centers of Gravity are in the NASA reference

system except that the Longitudinal has an

origin 998.7 inches below the tangency of
the Command Module Structure Mold Line.

This total is with the upper Heat Shield

Jettisoned and Drogue deployed.

21

SID 62-1&3h
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SERVICE MODULE-BOILERPLATES 12 AND 2_3

MAX "_" YES VARIFICATION

WEIGHT SUMMARY

ITEM

Structure

Internal Ballast

Communication & Instrumentation

Electrical Power Supply
Shockwave Barrier Instl.
Tension Ties

Extension

WEIGHT

7O7h
902
5s

73

21&
32

72'7

CENTER OF GRAVITY _

Xa-STATIONS

946.5
909.2

93h.

97h. 9

s65.5

101A.O
860.6

TOTAL - SERVICE MODULE 9090 93A.h

_J

INERTIA SUMMARY

ITEM

TOTAL SERVICE MODULE

WEIGHT

9O90

CENTER OF GRAVITY*

X Y Z

93h. h -i. 2 -7.7

MO S O;IN m A(SLUC,-n2)
ROLL (X) PITCH (Y) YAW (Z)

10902 10803 9831

NOTE :* Center of Gravity are in the NASA reference system

except that the Longitudinal has an origin 998.7

inches below the tangency of the Command Module
Structure Mold Line.
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SPACE and INFORMATION SYSTEMS DIVISION
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CGNFI E TI  ! 

SPACE and INFORMATION SYSTEMS DIVISION

LAUNCH ESCAPE SYST_-BOnSm_SS l_ ._o I$

BOOSTER COMPATIBILITY

?TEIGHT Sb%E/_RY

IT_

Tower

Skirt Assembly

Nose Cone and Cover Assembly

Pitch Motor Housing and Nut
Pitch Control Motet

Escape Motor
Jettison N_tor

Ballast and Attaching Plate

Attaching Parts

TOTAL- INITIAL

?_IGHT

3_2
255
96

157

55
4692

519

213
25

6360

CENTER OF GRAETY _
Xa-STATIONS

]//jL.7
1210.7
3-455.1
1429.0

1/,29.0

1287.0
1401.3
1436.6

]025.2

1297.7

INERTIA S_J_Y

IT_

LES - AT BURNOUT

?_IGHT

6360

3149

CLm'F2 OF GRAWT_ _
X

1297.7

1298.9

Y

MO_Z2S OF

_0_ (Z)

II_TIA (SLUG-FT. 2)

PITCH (Y) YA?; (Z)

215 7620 7620

145 6319 632O

NOTE: * Centers of Gravity are in the NASA reference system

except that the Longitudinal has an origin 998.7

inches below the tangency of the Cemmand _dule
structure Meld Line.

Reference - Actual Weight and Balance Repert
SID 63-1_3 dated 4 _roh 1963.
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CONF  .  TIAL

SPACE and INFORMATION SYSTE_IS DIVISION

COMMAND MODUI/_BOILERPLATES 13 AND 15

BOOSTER COMPATIBILITY

W_IO_, SUMMARY

ITEM

Structure

Internal Ballast

Internal Insulation
External Insulation

Communications and Instrumentation

Electrical Power System

Envir_mental Control System

Impact Attenuation- Dummy

TOTAL - CO_4AND MODULE

WEIGHT

4607

3051
144
III

335

264
195

53

8760

CENTER OF GRAVITY*
Xa,-ST)iT IONS

1036.3

1047.7
1049.8
1056.6

1047.3

lO41.5
1038.0

1027.5

1041.3

ITEM WEIGHT

TOTAL - COMMAND MODULE 8760

INERTIA SUMMARY

CENTER OF GRAVITY*

X

1041.3

Y

1.9

MOMENTS OF INERTIA(SLUG-FT. 2)

Z ROLL (X) PITCH (Y) YAW (Z)
d

5.6 5491 3970 3957

NOTE:* Centers of Gravity are in the NASA reference System

except that the Longitudinal has an origin 998.7

inches below the tangency of the Command Module
Structure Mold Line.
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C HRgE TI -!

SPACE and INFORMATION SYSTEMS DIVISION

SERVICE MODULE-BOILERPLATES 1_ AND 1_

BOOSTER COMPATIBILITY

__IGHT SUN_RY

ITEM

Structure

Internal Ballast

Tension Ties

Reaction Control System-Dunm%y
Communications and Electrical

!,_IGHT

3658

2648

17

2_6

31

CENTER OF GRAVITY _

Xa-STATIONS

949.5

9O2.2

101_.0
958.0

992.4_

TOTAL - SERVICE MODULE 6600 931.2

ITEM

I

TOTAL-SERVICE MODULE i 66OO

INERTIA SUMMARY

CENTER OF GRAVITY*

X Y Z

931.2 -2.3 -2.0 7942

MOMENTS OF

ROLL (X)
INERTIA (SLUG-FT. 2!

PITCH (Y) YAW (Z)

6535 6573

NOTE :* Centers of Gravity are in the NASA reference system

except that the longitudinal has an origin 998.7

inches below the tangency of the Command Module
structure Mold Line.
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CONFIDENTIAL

SPACE and INFORMATION SYSTEMS DIVISION

INSERT-BOIIZRPIATES ]-3,AND i_

BOOSTER COMPATIBILITY

_IGHT SUMMARY

ITEM _£IGHT

Structure - Insert llAO

CENTER OF GRAVITY _

Xa-STATIONS

8hO. i

I_RTIA SUmmARY

ITEM

TOTAL - INSERT

WEIGHT CENTER OF GRAVITY*

X

IIAO 8hO. I

Y

0.0

Z

0.0"

MCMENTS OF

ROLL (X)

1432

INERTIA (SLUG-FT. 2)

PITCH (Y) YAW (Z)

789

NOTE :* Centers of Gravity are in the NASA reference system
except that the longitudinal has an origin 998.7

inches below the tangency of the Command Module
structure mold line.

27

SID 62-1&3h

COHFIDEI TIAL



NORTH AMERICAN AVIATION, INC.

COHFIDENTI L

SPACE and INFORMATION SYSTEMS DIVISION

ADAPTER-BOILERPLATES l_ and 1,5

BOOSTER COMPATIBILITY

',_IGHT SUMMARY

ITEM _'_IGHT CENTER OF GR/_VITY*

Xa'STATIONS

STRUCTURE - ADAPTER 2100 762.4

INERTIA SUMMARY

ITEM k_IGHT

TOTAL - ADAPTER 2100

CENTER OF GRAVITY*

X

762.4

Y Z

0.O 0.0

MOMENTS OF _ER.TIA (SLUG-FT. 2)

ROLL (X) PITCH (Y) YAW (Z)

2625 1745 1745

NOTE: Centers of gravity are in the NASA reference

system except that the longitudinal has an

origin 998.7 inches below the tangency of
the Command Module structure Mold Line.

|
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COHFIgENTIAL

E-I

SPACE and INFORMATION SYSTEMS DIVISION

0 0 ',O 0_, _ -_" 0 ox

,_D ,--I 0'_ L_- b- -.0 _0 -..@

,.-I

il°,o_
il o

H
r,.D

',_)1
r--ii

_-.-i i

h--41

I,._--4 I

HI

0 0 0 0", _ 0", 0 L"--

_ --4"
H

_'_ 0 ,,o c_ C'- _ _ c--

_-I r-t

0 o_ ",o 0 0 to 0 --_

o _o _ o 6 ,4 o
I

0 _ 1:0 0 0 0 0 0

6 _i _ o c_ c_ o o
I

0 0 0 0 8

H

0

29

•._ _)

N© .o_
m._ r--t

o

° _ °

o m

.o N o

°_ _
_3 _ 0_ (D

SID 62-1434

CONFIDENTIAL



NORTH AMERICAN AVIATION, INC.

CONFiDENTIaL

SPACE and INFORNIATION SYSTENIS DIVISION

L_UNCH ESCAPE SYSTEM-BOILERPLATE 16

BOOSTER COMPATIBILITY

%'_IGHT SU_ARY

ITEM

Tower

Skirt Assembly

Nose Cone and Cover Assembly

Pitch Motor Housing and Nut
Pitch Control Motor

Escape Motor
Jettison Motor

Ballast and Attaching Plate

Attaching Parts

TOTAL - Ir_ITIAL

WEIGHT

3_S
255
96

157

55
4692

519

213
25

6360

CENTER OF GRAVITY*

Xa-STATIONS

1141.7

1210.7

1455.1

1429.0

1429.0

1287.0

IAOI. 3

1436.6

1325.2

1297.7

INERTIA SU_4ARY

ITEM

LES - INITIAL

LES - AT BURNOUT

I,_IGHT CENTER OF GRAVITY*

6360

3149
• J ....

X

1297.7

1298.9

Y Z

0.0

0.0

MOI_ENTS OF _NERT_A(SLUG-FT. 2)

ROLL (X) PITCH (Y) YAW (Z)

215 7620 7620

145 6319 6320

NOTES :* Centers of Gravity are in the NASA reference System

except that the longitudinal has an origin 998.7 inches

below the tangency of the Command Module Structure
Mold Line.

Reference - Actual Weight and Balance Report
SID 63-143 dated 4 _rch 1963.
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CONFIDENTIAL

SPACE and INFORMATION SYSTEMS DIVISION

c,_a_vZ_OOUL_-BOn_m_T_16 (C/_22)

BOOST_CO_mATZBZLZTY

L%IGHT SU}_4_RY

ITEM

Structure

Internal Ballast

External Insulation

Impact Attenuation-Dummy

TOTal - COZ.S,I_DMODULE

h_IGHT

&474

4122
lll

53

8760

•' _ GRAVITY*C_LTZR OF

Xa-STATIONS

1037.5

1043.9

1056.6

1027.5

1040.7

!:_RTIA SUNITARY

ITEM

TOT_LL- CO_@_D MOD_

HEIGHT CENTER OF G2AVIT_ _
X Y Z

8760 1040.7 i.Z_ 6.2

}.EOI._ZIZPSOF II_RT]L_(SLUG-FT,2)
....._O_ II(x) PITCH (Y) YAiJQ_

5860 388O AllO

NOTES :* Centers of Gravity are in the _SA reference system

except that the longitudinal has an origin 998.7
inches below the tangency of the Command Module
Structure _ld Line.
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SPACE and INFORMATION SYSTEMS DIVISION

SERVICE MODULE-BOXLERPLATE 16

BOOSTER CO)_ATIBILITY

_.',_IGHTS_gL_RY

IT!_[

Structure

Internal Ballast

Tension Ties

Reaction Control System-Dummy

TOTAL - SERVICE MODULE

k_IGHT

35O3

283_

17

2_6

66OO

C_IT_ OF G_XITY*

Xa-STATIONS

9_1.4

917.2

lO14.O

958.O

931.8

ITI_.[ _':_IGHT

TOTAL - SERVICE MODUI; 6600

_[ERTIA S_@_RY

CENT_ OF GRAVITY* ...._.,IOI,ZNTSOF I}C_RTIA(SLUG-FT.2)

X Y , Z .... ROLL (X) PITCH (Y) YAW (Z)

931.8 -I. 8 -i. 6 7926 5930 5956

NOTE :* Centers of Gravity are in the NASA reference system

except that the Longitudinal has an origin 998.7

inches below the tangency of the Command Module

Structure Mold LSne.

i
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_SERT-BOILE2PI_TE 16

B00ST_ - CO_[PATIBILITY

_IGHT SU_4_Rff

IT_,I

Structure - Insert

I'_IGHT

i]4o

CE__ER OF GRAVITY*

Xa-STATIONS

84o.1

I?_TIA SL%_{ARY

IT_.[

TOTAL - INSERT

?_IGHT CENTER OF G_VITY* M@,,_.,L-'rs OF

X Y Z nOnL (X)

114o 840.1 O.O 0.0 1/+32

I_ERTIA (SLUG-FT .2)

PITCH (Y) YAW (Z]

789 789

NOTE :* Centers of Gravity are in the NASA reference ystem

except that the longitudinal has an origin 998.7

inches below the tangency of the Con_nand I_dule
Structure _ld Line.
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COHFIOEN

SPACE and INFORMATION SYSTE,%IS DIVISION

ADAPTER-BO_RPLATE 16

BOOSTLR CO],_ATIBILITY

bTIGHT SLT_tARY

IT_,[ L_IGHT CT,NTER OF G_'C#ITY

Xa-STATiONS

Structure - Adapter 2100 762.2

L_LqTI_ SbT_iARY

ITS4 I,_IGHT

TOTAL - ADAP_R 2100

CZ_;TER OF GRAWITY*

X

762.2

Y

0.0 0.0

ZOt_NTS OF IN_T[U{(SLUG-FT.2)

ROLL(X) PITCH(Y) YA:_(_:)

2647 1737 1737

Centers o£ Gravity are in the [_SA reference

System except that the Longitudinal has an

origin 998.7 inches below the tangency of
the Co_nd _dule Structure _bld Line.

I
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NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

LAUNCH ESCAPE SYSTEM-BOILERPLATE 18

_UALIFICATION OF SEPARATION AND BOOSTER COMPATIBILITY

WEIGHT SUMMARY

ITEM

T_r

Skirt Assembly

Nose Cone and Cover Assembly

Pitch motor housing and Nuti
Pitch Control Motor

Escape Motor
Jettison Motor

Ballast and Attaching Plate

Attaching Parts

TOTAL - INITIAL

WEIGHT

352
265
s9

158

55
A765

53h
166

25

CENTER OF GRAVITY*

Xa-STATIONS

6hlO

1135.3

1209.9

lh5h.3

ih26.7

1429.O
1288.2

lhOi.6

iA36.5

134h.2
.,...,.

1297.0

INERTIA SUMMARY

I'I'EM

LES - INITIAL

LES - AT BURNOUT

WEIGHT

6_iO

3200

CENTER OF GRAVITY*
X Y Z

O.O O.O

O.O O.O

MOMENTS OF

ROLL (X)

2O8

139

INERTIA(SLUG-FT. 2)

PI 'CH(Y) YAW(Z)

8109 8108

6936 0935

NOTE:* Centers of Gravity are in the NASA reference system

except that the Longitudinal has an origin

998.7 inches below the tangency of the Command
Module Structure Mold Line.

i
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_r

CONFBENTIAL

COMMAND MODULE - BOILERPLATE 18

QUALIFICATION OF SEPARATION AND BOOSTER COMPATIBILITY

WEIGHT SUMMARY

ITEM

Structure

Internal Ballast

Internal Insulation

External Insulation

WEIGHT

&607

32&I

iii

CENTER OF GRAVITY _

Xa-STATIONS
- .. . .

1036.3

lO&9.1

lO&9.8

1056.7
Communications and Instrumentation

Electrical Power System

Enviromental Control System

Impact Attenuation - Dummy

TOTAL - COMMAND MODULE

385

26&

195

53

9000

I0&7.3

lO&l. 5

1038.0

1027.5

lO&2.0

INERTIA SUMMARY

ITEM

TOTAl-COMMAND MODULE

WEIGHT

900O

CENTER OF GRAVITY*

X
I

lO&2. O

Y

1.0

Z

7.5

MOMENTS OF INERTIA (SLUG-FT. 2)

ROLL(X) PZTCH(Y) YAW(Z)
i

5230 &O9& &255

NOTE: * Centers of Gravity are in the NASA reference

system except that the Longitudinal has an

origin 998.7 inches below the tangency of the
Command Module Structure Mold Line.
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SPACE and INFORMATION SYSTEMS DIVISION

SERVICE MODULE (SPACECRAFT)-BOILERPLATE I_

QUALIFICATION OF SEPARATION AND BOOSTER COMPATIBILITY

WEIGHT SUMMARY

ITEM

Structure

Internal Ballast

Reaction Control System

Reaction Control Propellant

Service Propulsion System
B_ - D_mmy

Electronics

Instrumentation and Electrical

WEIGHT

2116

8895
593
250

170

151

5OO

CENTER OF GRAVITY*

Xa-STATIONS

913.3

899.5

962.5

96&. 0

791.&

8AA.3

885.6

TOTAL - SERVICE MODULE 12675 903.4

INERTIA SUMMARY

ITEM WEIGHT

X
,_,, ]

TOTAL - SERVICE MODULI 12675 903.4

CENTER OF GRAVITY*

Y

5.2

Z

-2.5

MOMENTS OF

ROLL(X)

8752

INERTIA (SLUG-FT. 2)

PITCH (Y) YAW (Z)

12202 12738

NOTE :* Centers of Gravity are in the NASA reference

system except that the Longitudinal has an

origin 998.7 inches below the tangency of
Command Module Structure Mold Line.
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SPACE and INFORMATION SYSTEMS DIVISION

ADAPTER (SPACECRAFT)-BOILERPLATE 18

QUALIFICATION OF SEPARATION AND BOOSTER COMPATIBILITY

WEIGHT SUMMARY

ITEM

Structure ..........

Separation Provisions
Electrical

TOTAL - ADAPTER

WEIGHT

i

730

75

20

825

CENTER OF GRAVITY*

Xa-STATIONS

780.0

78O.0

78O.0

780.0

INERTIA SUMMARY

IT

TOTAL - ADAPTER

WEIGHT CENTER OF GRAVITY*

X Y

825 1780.0 O.0

Z

0.0

MOMENTS OF

ROLL (X)

1029

INERTIA (SLUG-FT. 2)

PITCH (Y) YAW (Z)-

752 752

NOTE: Centers of Gravity are in the NASA reference

System except that the Longitudinal has

an origin 998.7 inches below the tangency of
the Command Module Structure Mold Line.
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SPACE and INFORMATION SYSTEN{S DIVISION

LAUNCH ESCAPE SYSTEM-BOILERPLATE 22

HI-ALTITUDE LES VARIFICATION

WEIGHT SU_RY

ITEM

Tower

Skirt Assembly

Nose Cone and Cover Assembly

Pitch Motor Housing and Nut
Pitch Control Motor

WEIGHT CENTER OF GRAVITY*

Escape Motor
Jettison Motor

Ballast and Attaching Plate

Attaching Parts

352
265

89
158
55

Xa-STATIONS

4765

534
166

26

1135.3

1209.9

1454.3

1426.7

1429.0

1288.2

1401.6

1436.5

1344.2

TOTAL - INITIAL 6410 1297.0

INERTIA SUMMARY

ITEM WEIGHT CENTER OF GRAVITY*

X Y Z

LES- INITIAL 6410 1297.0 0.0 0.0 208 8109 8109

LES AT BURNOUT 3200 1297.4 0.0 0.0 139 6936 6935

MOMENTS OF INERTIA(SLUG-FT. 2)
ROLL (X) PITCH (Y) YAW (Z)

NOTE:* Centers of Gravity are in the NASA reference

system except that the Longitudinal has

an origin 998.7 inches below the tangency of
the Command Module Structure Mold Line.
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SPACE anti INFORMATION SYSTENIS DIVISION

CO_AND MODULE-BOILERPLATE 2_

HI-ALTITUDE LES VARIFICATION

_EIGHT SUMMARY

ITEM

Structure
Internal Ballast

Communications and Instrumentation

Electrical Power Supply
Enviromental Control System

Reaction Control System

Earth Landing System

Impact Attenuation-Dumy

WEIGHT

5523
1051

492
316

478

552

535

53

CENTER OF GRAVITY *

Xa_ STAT IO_NS .......

1037,8

i050.I

1047,4

1036.1

1036.4

1025.7

1091.2

1027.5

TOTAL- COMMAND MODULE - TNITIAL 9000 1042.0

INERTIA SUM_ RY

ITEM

TOTAL- INITIAL

TOTAL - PRIOR TO MAIN

CHUTE DEPLOYMENT

TOTAL- AT IMPACT

WEIGHT

9OOO

CENTER OF GRAVITY*

X

1042.0

Y

1.0

8578

8167

1039.2

1036.5

Z

7.5

MOMENTS OF

ROLL (X)

4899

4809

4765

INERTIA (SLUG-FT._

PITCH (Y) YAW (Z)

4271

3810

3788

3690

3648

NOTES :* Centers of Gravity are in the NASA reference system

except that ehe Longitudinal has an ori_%n 998.7
inches below the Tangency of the Command Module
Structure Mold Line.

This total is with the upper heat shield

Jettisoned and Drogue Deployed.
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SERVICE _ODULE - POILERPLATE 22

HI-ALTITUDE LES VARIFICATION

WEICHT SU_.9_ARY

ITEM

Structure

Internal Ballast

Communications and Instrumentation

Electrical Power Supply
Shockwave Barrier Instl.
Tension Ties

Extension

TOTAL - SERVICE MODULE

_EIGHT

,'0"/4
902

68
'/3

214

32

727

9O9O

CENTER OF GRAVITY*

Xa-STATIONS

946.5

909.2

934

974 9

k65 5
1014.0
_00 6

934 h

INERTIA SU_LARY

ITEM

TOTAL SERVICE MODULE

WEIGHT

9090

CENTER OF GRAVITY*

X Y

934. h -I. 2 -7,7

MOMENTS OF INERTIA (SLUG-FT. 2)
ROLL (X) PITCH (Y) YAW (Z)

10902 i0_03 9_31

NOTE:* Centers of Gravity are in the NASA reference

system except t_at the Longitudinal has an

origin 998 7 inches below the tangency of the
Command Module Structure Mold Line
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